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Abstract 
    Interleukin -33 (IL)-33 is among IL-1 cytokine superfamily , which shows promise as a 
biomarker predictive of mortality in diabetic and several cardiovascular disorders in vivo 
study.The objective of this study  is to investigate the differences in the levels of IL-33 
between healthy controls and patients with type 2 diabetes and diabetic cardiomyopathy and 
to investigate the correlation of IL-33 with HbA1C (biomarkers of type 2 diabetes), hs-CRP  
and oxidant –antioxidant status. 
   One hundred and fifty individuals (age 40-55) were enrolled in this study which was 
divided into three groups as follows: G1:50 healthy control,G2: 50 subjects with type 2 
diabetes mellitus,G3: 50 patients with diabetic cardiomyopathy. Fasting blood glucose (FBG) 
, glycated hemoglobin (HbA1C) ,high sensitive C-reactive protein(hs-CRP), malondialdehyde 
(MDA),uric acid ,total antioxidant capacity (TAC) and IL-33 were evaluated. 
    The results in this study revealed highly significant increasing in FBG, HbA1C , hs-CRP 
,MDA, uric acid ,and MDA/TAC ratio. while a significant decrease in TAC and IL-33 were 
found in  patients group comparing to control group. Also a significant increase in CRP,MDA 
,uric acid ,and MDA/TAC ratio were noticed for G3  compared to G2.A significant decrease 
in TAC and IL-33 were found  for G3  compared to G2.Furthermore,a significant  negative 
correlation between IL-33 and HbA1C, hs-CRP, and MDA/TAC ratio  were found between 
patients groups. 
   The conclusion could be drown from this study that the negative correlation of IL-33 levels 
with HbA1C ,hs-CRP and MDA/TAC levels in patients groups  most possibly reflects the 
inflammatory component of diabetes and oxidant –antioxidant status. 
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Introduction 
    IL-33 is a recently described as a new member of the IL-1 family [1] and has attracted 
attention because, uniquely among IL-1 cytokines family, it stimulates the production of T-
helper cells (Th2) cytokines such as IL-5 and IL-13, IL-33 enhanced cytokine production by 
invariant natural killer T cells and human natural killer cells [2], activates (Th2), and has a 
role in mast cell development and function [3]. 
    IL-33 may function as an “alarmin” and have a role in signaling cellular damage and 
inflammatory disease pathogenesis through release from damaged or necrotic cells [4].Also, 
IL-33 and ST2 are widely expressed in vascular cells and tissues ,in fibroblasts and in the 
central nervous system[5], coronary artery endothelium [6],and in cardiac fibroblasts 
suggesting that IL-33 may play a role in various CV disorders[7].Moussion et al. [8] reported 
that IL-33 is constitutively expressed in endothelial cells from both small and large blood 
vessels.   
  Abston et. al. (2013) [9] show for the first time that IL-33 induces eosinophilic pericarditis 
while sST2 prevents eosinophilia and improves systolic function, and that IL-33 
independently adversely affects heart function via the IL-33 receptor by  using cytokine 
knockout mice to determine that this effect was due to IL–33  -mediated signaling but not IL-
1β or IL-6. IL-33 in the inflamed arteries could act earlier in artery inflammation promoting 
angiogenesis, vascular leakage and tissue infiltration by inflammatory cells.IL-33 may also 
modulate the innate immune responses through the regulation of macrophage effecter 
functions [10]. 
  Diabetes Mellitus is continuing to become a health problem since the prevalence of DM has 
increased dramatically over the past two decades [11].The duration of diabetes is an important 
factor in the pathogenesis of complication, but other factors frequently coexisting with type 2 
DM [12].Cardiovascular disease is a common complication of diabetes responsible   for 80% 
of the mortality in the diabetic population [13].  
    Hyperglycemia is the main pathogenesis factor, which causes abnormalities at the cardiac 
myocyte level, eventually leading to structural and functional abnormalities which led to 
diabetic cardiomyopathy that  defined as the cardiovascular damage present in diabetes 
patients, which is characterized by myocardial dilatation and hypertrophy, as well as a 
decrease in the systolic and diastolic function of the left ventricle, and its presence is 
independent of the coexistence of ischemic heart disease or hypertension [14].  
   In recent years it has been shown that oxidative stress and antioxidant play an important role 
in DM and progression of its complication [14]. Also, data on serum IL-33 levels in human 
diabetic cardiomyopathy are not available. So from this point the study designed to evaluate 
the oxidative stress index ,IL-33 in diabetic cardiomyopathy patients and compared the 
parameters with those for DM patients .Also to correlate the above parameter with some 
inflammatory biomarkers to clarify at least in part the role of IL-33 and the oxidant - 
antioxidant status in such patients. Also, data on serum IL-33 levels in human diabetic 
cardiomyopathy are not available.    
 
Materials and Methods 
   One hundred and fifty individuals with age ranged between (40-55) were enrolled in this 
study .They were divided into three groups; first group G1 consisted of 50 healthy individuals 
as a control group, the second group G2 consisted of  50 patients  with T2DM as case control 
, the third group G3 consisted of 50  DM patients with diabetic cardiomyopathy which 
diagnosed by physician .The patients attended the Baghdad Teaching  Hospital from 
September 2011 to June 2012. Patients with no other complications of DM, inflammatory or 
infectious disease ,autoimmune and rheumatic disease,  fever ,cancer ,hematological disease, 
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renal or liver failure, as well as those who under treatment with steroidal anti -inflammatory 
drugs were excluded. 
    Fasting blood samples in all studied groups were analyzed for FBG, HbA1C,hs-CRP,uric 
acid  using standard procedures of the biochemistry laboratory of hospital. 
    Malondialdehyde (MDA) was determined in serum as a thiobarbituric reactive species 
according to the method of Buege and Aust [15].Total antioxidant capacity (TAC) was 
measured using Randox Total Antioxidant Capacity(cat No. Nx 2331) according to the 
method of Miller [16].Serum IL-33 levels was measured by enzyme-linked immuno sorbet 
assay (ELISA) method [17] by the using Ray Bio Human IL-33 kit  according to the 
manufactures protocol. 
 
Statistical Analysis    
   Data are presented as mean ± SD. The differences between two groups were analyzed by 
Student,

,s t-test by using SPSS. Pearson,s correlation coefficient was used to examine between 
IL-33 and HbA1C, hs-CRP, and MDA/TAC ratio in patients groups. P-value of        < 0.05 , 
<0.001 considered significant. 
 
Results  & Discussion  
   This is the first study to document, as far to knowledge, which depict the relation between   
IL-33 and oxidant-antioxidant status and some inflammation and diagnostic parameters  in 
patients with type 2 diabetes and  diabetic cardiomyopathy  .    
  Descriptive and diagnostic parameters for the three studied groups(G1,G2,G3) are shown in 
table (1). The results in table (1) revealed a highly significant increasing in FBG ,HbA1C, hs-
CRP and uric acid in  patients groups(G2,G3) comparing to control group(G1).Also a 
significant increase was observed for G3  compared to G2.  
 A well-described pathway for the development of diabetic vascular complications involves 
activation of the diacylglycerol (DAG)-PKC pathway which induces by hyperglycemia this 
results in the development of complications through altered gene expression and/or protein 
function, thus contributing to cellular dysfunction and damage. A well-described pathway for 
the development of diabetic vascular complications involves activation of the diacylglycerol 
(DAG)-PKC pathway [18].Evidence suggests that increases in systemic markers of 
inflammation, such as hs-CRP are associated with DM and its complications [19]. 
    The results in table (2) showed a highly significant increasing  in MDA and MDA/TAC 
ratio, while a   significant decrease in TAC and IL-33 were found in  patients groups 
comparing to control .Also a significant  differences were noticed in G3 comparing to 
G2.Serum levels of IL-33 were significantly decreased in group G2(median 55.5 pg/ml, range  
0-86) with higher reduction in IL-33 levels in G3 (median 21 pg/ml, range 0-32),       p <0.001 
than control group (median   85.5 pg/ml ,range 0-150) p <0.05  , <0.001.         
    The results in this study are compatible with reported data that strongly confirmed the 
evidence that diabetic patients were susceptible to oxidative stress and higher blood glucose 
level had an association with free radical –mediated lipid peroxidation. Induction in TAC 
levels in G2 and G3 suggest the imbalance between oxidant and antioxidant systems and the 
depletion of the protective antioxidant system may be associated with an increase in risk of 
complications from DM .The increase in ROS serves to decrease the antioxidant capacity of 
the diabetic myocardium, contributing significantly to oxidative stress and the resultant 
myocardial damage [20]. 
   Increased uric acid concentration were present in patients with DM and these correlate 
positively with residual antioxidant activity  and risk factor for cardiovascular disease [21]. 
    IL-33 is a cytokine with dual function, acting both as a traditional cytokine implicated in 
numerous inflammatory disorders and as a transcriptional factor .IL-33 is expressed in various 
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tissues and in the heart and vascular tree and is considered to play a significant role in various 
cardiovascular disorders.The reduction in IL-33 levels in DM patients may due to the 
protective effect of IL-33 by reducing adiposity and improving glucose tolerance and insulin 
resistance [22].  
   Recent study indicates that decreased levels of IL-33 are responsible for the increased 
sensitivity of the myocardium to ischaemia/reperfusion( I/R) in DM which led to a chronic 
activation of PKCβII. I/R further enhances PKCβII activation in the diabetic myocardium 
which results in exaggeration of myocardial injury [23].  
   Other study demonstrated eosinophil activation through activation of NF-kB and the MAPK 
kinases by IL-33  are connected to increased oxidative stress which increased expression of 
endothelin 1 has been found paradoxically to restore diastolic dysfunction and endothelin 1 is 
a known inducer of sST2 expression and inhibitor of IL-33 signaling through p38 MAPK 
[24]. 
  A significant negative correlation between IL-33 and HbA1C, hs-CRP,and MDA/TAC  ratio 
were found which p <0.0001(r= -0.58,- 0.64, -0.65 respectively , which shown in              Fig 
1(A,B,C) ).    
    The finding of the present study lead to conclude that  higher reduction in IL-33 levels in 
the diabetic patients may be useful in detection of early cardiomyopathy  events. 
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Table (1): Descriptive and diagnostic parameters for the three studied groups(G1,G2,G3).  
             Groups 
parameters 

G1 
n=50 

G2 
n=50 

G3 
n=50 P* p** p*** 

FBG( mg/dl) 89.3±19.7 206.8±29.8 404.1±45.9 <0.0001 <0.0001 <0.001 
HbA1C% 5.83±0.97 8.90±0.82 10.2±0.54 <0.0001 <0.05 <0.001 

hs-CRP(g/L) 2.56±0.38 4.72±0.49 6.94±0.63 <0.0001 <0.0001 <0.001 
uric acid(mg/dl) 5.6±0.63 7.47±0.89 9.93±0.71 <0.001 0.012 <0.001 
  P*: P-value between G1&G2, p** between G1&G3,p*** between G2&G3        
 
Table (2): MDA, TAC and MDA/TAC and IL-33   levels in three studied groups  
           Groups 

  
Parameters 

G1 
n=50 

G2 
n=50 

G3 
n=50 P* p** p*** 

MDA(µmol/L) 1.4±0.34 3.63±1.16 4.98±0.62 <0.001 <0.05 <0.0001 
TAC(mmol/L) 0.81±0.06 0.57±0.08 0.36±0.02 <0.05 <0.001 <0.0001 

MDA/TAC 1.87±0.61 6.40±2.1 13.75±2.72 <0.001 <0.001 <0.0001 
IL-33(pg/ml) 85.5(0-150) 55.5(0-86) 21(0-32) <0.05 <0.0001 <0.0001 

P*: P-value between G1&G2, p** between G1&G3,p*** between G2&G3        
 

Figure(1):correlation between IL-33 and (A)HbA1C, (B)hs-CRP, and     (C)MDA/TAC 
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 في النوع الثاني من داء السكري والاعتلال القلبي 33-مستویات الانترلوكین
 مضادات الاكسدة -السكري وعلاقتھ بحالة الاكسدة

 
 زینب منیب مالك الربیعي

 / جامعة بغداد )ابن الھیثم(قسم الكیمیاء/ كلیة التربیة للعلوم الصرفة 
 

  2013حزیران   24، قبل البحث في :  2013آیار  8استلم البحث في : 
 

 الخلاصة
كدالة حیویة للتنبؤ في التطور في داء السكرمن النوع الثاني وانواع  1-ھو من عائلة الانترلوكین  33-الانترلوكین          

بین  33-متعددة من امراض القلب . الھدف من الدراسة ھو ان  من المھم بحث الاختلافات في مستویات الانترلوكین
الثاني والدین یعانون من اضطرابات قلبیة كمضاعفات لداء السكرو كدلك بحث الاصحاء والمصابین  بداء السكرمن النوع 

والھیموكلوبین المسكر (الدالة الحیویة لداء السكر) و  بروتین سي التفاعلي ونسبة المالون  33-العلاقة بین الانترلوكین 
 سعة مضادات الاكسدة الكلي. /ثنائي الالدیھاید

سنة والدین تم تقسیمھم الى ثلاث مجامیع  55-40شخصا تتراوح اعمارھم بین تضمنت الدراسة مائة وخمسون     
كمایلي:المجموعة الاولى وعددھم خمسون شخصا من الاصحاء كمجموعة سیطرة.والمجموعة الثانیة وعددھم خمسون 

.تم  السكريمریضا من المصابین بداء السكري والمجموعة الثالثة وعددھم خمسون مریضا من مرضى الاعتلال القلبي 
قیاس كل من السكر الصائم والھیموكلوبین المسكر و بروتین سي التفاعلي والمالون ثنائي الالدیھاید وحامض الیوریك و 

 في كل المجامیع .  33-والانترلوكین 
الون ثنائي بینت النتائج وجود زیادة معنویة في السكر الصائم والھیموكلوبین المسكر و بروتین سي التفاعلي والم         

سعة مضادات الاكسدة الكلي. بینما وجد انخفاض معنوي في /الالدیھاید وحامض الیوریك و نسبة المالون ثنائي الالدیھاید
في مجامیع المرضى مقارنة مع مجموعة الاصحاء.كدلك لوحظ وجود  33-سعة مضادات الاكسدة الكلي والانترلوكین 

كلوبین المسكر و بروتین سي التفاعلي والمالون ثنائي الالدیھاید وحامض الیوریك زیادة معنویة في  السكر الصائم والھیمو
سعة مضادات الاكسدة الكلي في المجموعة الثالثة مقارنة بالمجموعة الثانیة. كدلك وجد /و نسبة المالون ثنائي الالدیھاید

ة الثالثة مقارنة بالمجموعة الثانیة.كدلك في المجموع 33-انخفاض معنوي في  سعة مضادات الاكسدة الكلي والانترلوكین 
سعة /والھیموكلوبین المسكر وبروتین سي التفاعلي ونسبة المالون ثنائي الالدیھاید  33-وجدت علاقة سالبة بین الانترلوكین 

 مضادات الاكسدة الكلي  في مجامیع المرضى. 
و والھیموكلوبین المسكر وبروتین سي  33-نترلوكینتم الاستنتاج من ھده الدراسة وجود علاقة سالبة بین الا         

تعكس وجود الالتھاب عند المصابین بداء السكري و  سعة مضادات الاكسدة الكلي /التفاعلي ونسبة المالون ثنائي الالدیھاید
 مرضى الاعتلال القلبي السكري .

 مضادات الاكسدة-ةالاكسد-، الاعتلال القلبي السكري،حالة33-الكلمات المفتاحیة: انترلوكین 
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